Abstract. In this article we construct a new simply connected symplectic 4-manifold with b + 2 = 1 and c 2 1 = 2 which is homeomorphic, but not diffeomorphic, to a rational surface by using rational blow-down technique. As a corollary, we conclude that a rational surface CP 2 7CP 2 admits an exotic smooth structure.
Introduction
A fundamental problem in the topology of 4-manifolds is the classification of all smooth 4-manifolds homeomorphic to the same underlying topological 4-manifold. Even though gauge theory has been very successful in addressing this question ([DK] In this paper we investigate exotic smooth structures on the rational surface CP 2 7CP 2 . We say that a smooth 4-manifold admits an exotic smooth structure if it has more than one distinct smooth structure. Hence the problem of finding exotic smooth structures on CP 2 7CP 2 is equivalent to finding new simply connected closed smooth 4-manifolds with b Furthermore, by blowing up the manifold constructed in Theorem 1 above, we are also able to conclude that CP 2 8CP 2 admits at least three distinct smooth structures -one which admits an Einstein metric with positive scalar curvature, one which admits an Einstein metric with negative scalar curvature and one which admits no Einstein metric.
